Objective-To investigate the potential clinical utility of serial levels of sIL2-R as a marker of disease activity among children with juvenile rheumatoid arthritis (JRA) treated with methotrexate (MTX).
(MTX).
Methods-sIL2-R levels, measured by ELISA, were evaluated in 16 JRA patients (10 polyarticular, six systemic-onset) treated with oral, weekly MTX. sIL2-R values were compared with those of 49 normal controls. Medical record review was used to obtain relevant clinical data. Joint counts (number of swollen joints) were used as indicators of clinical change. A reduction of 50% in joint counts between pre and post treatment measurements was considered a clinically significant response.
Results-The mean(SEM) sIL2-R value of pre treatment JRA of 1728(290) U/ml was significantly higher than the post treatment value of 921(229) U/ml (Wilcoxon Rank test, ps 0.001). Pre treatment values were also significantly different from the mean(SEM) of healthy controls of 519(19) U/ml (p < 0.001). Pre treatment sIL2-R levels of 2417(291) U/ml in systemic-onset JRA were significantly higher than sIL2-R values in polyarticular JRA patients of 1218(884) U/ml (MannWhitney rank test p < 0.001). Among the 13/16 children with good therapeutic responses (>I50Vo improved), the range of sIL2-R decreases was 154-2641 U/ml (mean 842 U/ml); sIL2-R levels increased in the three children with poor clinical responses to methotrexate. We have evaluated serial sIL-2R levels in 16 children with JRA before they received methotrexate, and again after a minimum of three months of treatment. Forty nine normal children served as controls.
Conclusions

Patients and methods
PATIENTS
Sixty seven children with juvenile rheumatoid arthritis, followed at a paediatric rheumatology clinic, have been or currently are receiving oral methotrexate (MTX). All patients fulfilled the American College of Rheumatology diagnostic criteria for JRA." Of these 67 patients, 54 had received MTX for -3 months at the time of study inception. Sixteen of the 54 subjects had both pre treatment, and intra treatment stored serum samples available in sufficient amount for sIL-2R testing. The availability of sera in these patients was unrelated to their disease severity, but rather to the fact that our immunology serum bank has been storing all remnant sera from rheumatic patients. These 16 patients, constitute the study group.
CONTROLS
Sera from 49 non age matched children scheduled to have elective surgery, and enrolled in an autologous blood donor programme, were used as normal controls.
sIL-2R LEVELS
For baseline, a sample from the time of initiation of MTX therapy was used. For follow up, a sample after at least three months of therapy (see table for interval) was used. Cell free assays for sIL-2R were obtained from T Cell Sciences Inc (Cambridge, MA). All sera were stored at -70°until assayed; sIL-2R values have been shown to be stable at -70°for at least seven months.' Briefly, 50 microlitres of serum were placed in polystyrene wells which had been pre coated with anti-IL-2R Mab. Peroxidase conjugated, mouse antihuman IL-2R Mab (directed against a different epitope of the sIL-2R molecule) was added immediately after, and incubated for three hours. Wells were then washed with phosphate buffered saline, and colour was developed with 0-phenylenediamine. After 4 We felt that a :50% reduction was more likely to reflect clinical relevance in a retrospective study.
STATISTICAL ANALYSIS
Mann-Whitney rank sum test was used to compare mean sIL-2R levels among the two sub-sets ofJRA, and JRA with controls, and the Wilcoxon signed rank test was used to compare mean sIL-2R levels at pre and post methotrexate treatment times.
Results
The study group included 13 females and three males. The ages at starting MTX were three to 18 years (mean: 10x5 years). The table shows age at disease onset. There were 10 with polyarticular onset and six with systemic onset JRA. All had polyarthritis when treatment was started, and five of six systemic-onset children had fever and/or rash when treatment was initiated; two or these latter (numbers 12 and 14) had persistent systemic findings at follow up evaluation. Disease duration at initiation of MTX ranged from three to 228 months (mean: 53-8 months). Three patients had a positive ANA, and one was rheumatoid factor positive. Eight children were receiving ibuprofen, six were taking tolmetin sodium, and one each was receiving naproxen sodium and indomethacin. Among the 12 children who had :50% reductions in joint counts (for example, a significant clinical response to methotrexate), and patient 11 who had a 46% reduction in his joint count, the range of decreases of sIL-2R levels was 154-2641 U/ml (mean 842 U/ml). In contrast, there were absolute increases in serum levels of sIL-2R (range of increase: 100-1516 U/ml; mean 586 U/ml) among the three other children.
Discussion
Elevated serum levels of sIL-2R, while not disease specific, may be a sensitive marker for immune activation.2 As a marker of disease activity, serum and synovial fluid levels of sIL-2R have been investigated in rheumatoid arthritis, psoriatic arthritis, scleroderma, polymyositis, systemic lupus erythematosus, Kawasaki disease, and Wegener's granulomatosis.' 3-6 12-18 Generally, sIL-2R levels are elevated with increased disease activity in these disorders and are more sensitive than the ESR in both RA and SLE.1 The value of sIL-2R levels as a sensitive indicator of responsiveness of adult rheumatoid arthritis to immunosuppressive therapy with both cyclosporine A, and azathioprine,12 and of psoriatic arthritis to cyclosporine A,'6 has also been suggested.
Significant correlations between sIL-2R levels and both joint counts and increasing levels of disease activity have been shown for JRA,10 but relationships with treatment responses have not been evaluated. Our study was designed to: 1) extend the few observations of the relationship between sIL-2R levels and disease activity in JRA, and 2) assess the value of monitoring sIL-2R levels in JRA to measure change in disease activity due to a therapeutic intervention (for example, methotrexate).
The present investigation suggests that, overall, mean sIL-2R levels are significantly higher in patients with JRA in comparison with controls; these findings are similar to those of previous studies. 4 10 In our population, sIL-2R values were twice as high among the systemic group as among children with polyarticular JRA. Silverman et al'0 described findings similar to ours, while Barron et al reported little difference in sIL-2R values between the systemic and polyarticular onset groups.9 It has been suggested that synovial lymphocytes are the main source of sIL-2R in patients with synovitis. However, the higher levels of sIL-2R in systemic-onset JRA, who in our study exhibited joint counts similar to polyarticular-onset JRA, suggests that systemic-onset patients may have extraarticular sources as well. In the study by Silverman et al it was shown that the degree of JRA disease activity correlated better with sIL-2R levels in all onset sub-types than with any other laboratory test.'0 Furthermore, three of their four patients with serial determinations of sIL-2R showed levels paralleling the course of the JRA, with a fall in serum values when clinically active disease became quiescent."0 In our investigation, that correlation is confirmed by the changes in sIL-2R levels in children who appear to respond to MTX. It is conceivable that the decrease in sIL-2R levels in responders occurs as a result of a reduction in the size or degree of activation of the sIL-2R releasing cell population. The amount of sIL-2R level reduction was relatively small in our study, with only four patients showing >50% decreases. When combined with the lack of information on physiological variability of sIL-2R levels in children, this suggests that our data should be interpreted with caution.
sIL-2R levels for paediatric controls in the two other JRA series were similar to ours. Mean levels of sIL-2R in our study population, before MTX treatment, were similar to those in patients with active JRA described by Silverman et al (1728 U/ml v 1745 U/ml).'0 Our group treated with methotrexate also showed comparable sIL-2R levels to the children with 'inactive JRA' from Silverman et al (846 U/ml v 989 U/ml). These findings suggest good reproducibility of this ELISA test in both normal and rheumatic children.9 "0 In summary, our findings suggest that sIL-2R levels in children with active JRA, particularly those with systemic onset, are higher than in controls. These levels appear to parallel the evolution of disease activity in those JRA children receiving weekly oral methotrexate therapy. A prospective study is underway to investigate the value of measuring sIL-2R levels to predict response to MTX, and other therapies, in juvenile rheumatoid arthritis and related disorders.
